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OeAepajibHbiM mhcthtyt npoMbiuj/ieHHOM coScTBeHHOCTn PoccMMCKoro areHCTBa no 
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r.O. B0C^pi4K0B 

SaBGAyiomMM oxAe/iOM 



C22C 16/00 

OIJiAB HA OCHOBE imPKOHMfl 
06jiacTb upm^nemm. 

M3o6peTeHHe othocmtch k oSjiacTM MeTajiJiyprMM, b qacTHccTM, k 

KOppOSPiOHHOCTOMKMM M paflMaUMOHHGCTOHKMM CHJiaBaM Ha OCHOBe UMpKOHMH, 
HCnOJIbSyeMHM B Ka^eCTBe KOHCTpyKUMOHHHX MaTepHaJlOB aKTMSHOM SOHbl 

aTOMHHX peaKTopoB. 

ypOBeHb TeXHMKM, 

B KOHCTpyKuMM aKTMBHOf! SOHbi aTOMHbiX SHepreTHqecKMX peaKTopoB 
Hci TenjioBHX Hef^TpoHax b KaqecTse ooojioqeK tb3jio3, Tpyo TexHOJiom- 
qecKMX KaHaJioB m apyrMX KOHCTpyKUMOHHHX ajieMeHTCs MciiojiLByioTCH Ma- 
TepMajibi Ha ocHOBe iimpkohhh. 

K yKasaHHbiM cnjiaBaM iipejrmBJmeTO^ uejibiH pHji TpeooBaHMM no 
KOppoaHOHHOM CTOMKOCTM B Bofle M B cpB^e BbicoKOTeMnepaTypHoro BOSS- 
Horo napa, npounocTH, no conpoTMBjieHHio OKHCJieHMPO, KaBOflopoTmBaHMK), 
paflMauMOHHOMy pooTy h nojisyqecTM. MaTepnaji jioji^KeH oojiaTiaTB BbicoKMMM 
TexHOJiorMqecKMMM xapaKTepMCTMKaMM. 

MsBecTeH MaTepMaji na ocHOBe umpkohhs, compMamm 1-4 Mace. % 
hmoSmh m 0,1-0,2 Mace. % KMeJiopoaa, cocTOHiiiHid iipeMMyni^cTBeHHO ms no- 
jiyueHHOii B pesyjiLTaTe MapTeHCMTHoro npespan^HMH |>-d)a3bi h MejiKO- 

flMCnepCHOM BTOpH^HOvi $aBbK SoraTQH HHOGneM. (IfetTeHT BeJIMK06pKTaHIlH 

N 997751, C21C, 0216, 1955 v.). 

MegeJiMH, MsroTOBJieHHbie mb M3BecTHoro cnjiaBa, oGjiaiiaKjT ne- 

flOCTaTOUHO IHMpOKMM KOMnJieKCOM KOppGBHOHHblX CBOMeTB, B TOM qMCJie HS" 
SOCTaTOMHO BHCOKMM COripOTHBJieHMeM HOflyJiHpKOH KOppOBMM B KMIIHIUhM BQ- 

PIsEecTeH MaTepwaji Ha ocMOBe umpkohhh, coM.epm.im'A b Mace. %: 
nnoOWA 0,5-1,5; ojiobo 0,9-1,5; }fiejie30 0,3-0,6; xpoM 0,005-0,2; yr- 
jiepos 0,005-0,04; KMCJiopon 0,05-0,15; Kpemii/iP, 0,005-0,15, npmeM 
CTpyKTypa waTepMajia upencmBmeT coQoPi MB'^ajuLmecKym uaTpmy > yn- 
poqHeHHyK) evioOhPi- h mjie30cos,epmmyMii MHTepMeTajiJiMflaMM c 06'beMHfaiM 
coflep^EiHMeM cyMMbi HHTepMeTajiJiHflOB Zr(Fe,Nb)2+Zr(Fe,Cr,Nb) 
+(Zr,Nb)3Fe He MeHee 60% ot o6mero coaep}itaHMfl 3Kejie30co;5ep;Kamnx hh- 



TepweT.SUiJfMriOB npM paCCTOSnMM Memy HHMH 0,3±-:V0?;i MKM., (JiaTeHT P't M 

2032759, C22C 16/00, 1995 r. ) 

yiBRBJi-AH, HsroTOBJieHHbie M3 MSBecTKOFo MaTepMajia, oGJiaaaioT 
3bIcoK^^^^ npouHOCTHbsN^H xapaKTepucTHKaMH, conpoTMBJieHMPo pa^^i-iaij^ioKHOMy 

pOCTy, nOJISyweCTM, KOPPOSMOHHO^'I CTOftKOCTBiO. OiiHaKO, K0PP03MH B 30- 

asKoA cpejie MsaejiMi^, MsroTOBJieHHbix ms MSBecTnoro MaTepMajia, npoTe- 
KaeT c oGpasoBanHeM Sojiee tojictux okmcjiob, b ^leu ycTynaeT npeii.aara- 
ewoMy cnjiasy. >.. 

Mp.BecTeH cn.naB Ha ocKOBe uhpkohhs, eosfiv^f^m^ b Mace. kho- 
6mm 0,8-1,3; .^ejieso 0, 005-0, Cr25; KpeMHKi:^ .Menee -0, 012: yrjiepo/i MeHee 
0,02; KMC.iiopoji Menee 0,15; ocTanbHoe - uhpkokh^. (EBponaTeHT N 
07201 77 Al, 0210 3/07, 1995 r.)- 

ZlaKHoe TexnMMecKoe pemeHMe, Ka.K Hanoo Jiee r5jiM3Koe no TexKM- 
qecKoi<! oymocTVi k saHEJieHHOMy, BbidpaKO s Ka^jecTse npcTOTi-iria. 

Msfle.HHH, MsroTOE.neKHbie mb MSsecTHoro waTepyiciJia, o6.JianaK3T ne- 

TJOCTaTOMHO mprpOKHM KOMnjieKCOM KOppOSyiOHHb'X M MexafiMueCr-lMX CBOI^CTB. 

noKH;i5rHHoe coaepjfjaHMe HMo6Hfl M 3«:e.7ie3a He nosBcnseT nojiyuMTB c-rpyK- 
Typy, KOTopan oCecne^MBaeT MaTepMcuiy BbicoKyw piopposMOHHyKj ctos:^!- 

KOCTb, 0C06eKH0, COnpOTHBJieKMe HOrtympEO'^ K0ppO8MH,. npO'-IHOCTb, 

conpoTMBJieHide no.a3yqecTM m pa/[MaLiMOHHOMy pocTy. 
PacKpfaiTHe M3o6peTeHMa. 

B ocKosy KacToauiero HaoSpeTeHHS iiocTasjieKa saiiaqa coBmTt 
cnjias Ha ocHose umdkohmh, HszjejiMH ms KOToporo, McriojiBsye.MHe b aK- 
TMBhioM sohie aTOMHoro peaKTopa, oCnajuafor Sojiee CTa6MJii)HbiMM CBOyi:cTBa- 

MH, TaKMMM KBK KOppOSHOHHaH CTOaF.OCTb , npOMHCCTb , COnpOTMBJieHMe pa- 
flMaUHOHHOMV pOCTy H nOJISyneCTM , 3HC0KMM COnpOTKEJieKKeM KcqyjispHQP^ 

KopposHH, M B pesyjibTaTe noBbicMTb pecypc pa5oTbi HssejiMiX b ai'-uTMsnoi^ 
30He aTOMHoro peaKTOpa. 

IIpenjio;iteKHbii4 cnjias, 3 OTJiH^Me ot npOTOTHiia, nossojiHeT iiojiy- 
'■iMTb oriTMM-aJibHoe CTpyKTypHo-cfesoEoe cocToiHF.e, o6ecneqHBa.H3iiiee Bbicc- 
KMe: Koppo3MOHKyK) cTofiPcocTb B Eo;ie M B cpe/ie BOfljiiioro riapa, ripoq- 
HocTb, conpoTMBJieHKe noJisy^ecTH m pazinauMOHKOMy pocTy. 

MsroTOBJieHHe MsaeJiHii m3 npe^iJio*:eHHoro cnjiasa nyTSM Oojiee Toq- 

HOrO BUOopa COOTHOnieHMH BXOJlfllUMX B CIlJiaB KOMnOHeKTOB riOSBOJWeT C03- 

mTh onpe/iejieHHyK) CTpyKTypy cnjiaBa b roTOEbix HsaejiMsx, KOTopas co- 
RepxnT ^-TBepRWA pacTBop uMpKOHHfl, paBHOMeDHo pacnpeflCJieHHue MejiKo- 
aMcnepcHbie uacTMuu pasHOBecHoii ^Nb-ctiasbi, TBep^oro pacTEopa umpko- 



- b - 

KUfi B hmo6j4M c oOteMHOue-^HTpMpoBaHHoji K.yOMuecFiOH pemeTKOM c napaMeT- 
poM a=3,33-3,35A, c conepKaHKeM b neu hhooms Gojiee 75%, -ito coot- 
BeTCTByeT pasHOBecHOMy cocTaBy pNta-ipaa.bi. CTpy.^.Typa MaTepnajia MO/seT 
TaKJKe BKJiKiuaTb MeJiKOBMcnepcHbie uacTMUbi MffTepMeTajum^oB Zr-Fe-Nb. 

IIocTaBJieHHafl saflaqa peuieKa co3flaHMeM c^njiaBa Ha ocKose uwdko- 
HMH flJiH sjieMeHTOB aKTKBHOM soHbi giTOMHbix peaKTopoB, cojiepmmero KMG- 
6M>i, jsejieso, KMC^opojr, yrjiepo", KpeMHHM m H.HKejib, KOTopM^l corjiacHO 
M3o6peTeHMio, coflep3SMT KOMrioHeKTfai B cjiefl^nomeM cooTKomeHMM, B Mace. %: 

hmo6hs^ 0,5 - 3,0 

mJiBBO 0,005 ■- 0,5 

KMCJIOpOJf 0,03 - 0,2 . 

yrjiepoa 0,001 - 0,04 

KPeMHHil 0,002: - 0,1 • 

HHKeJib 0,003 - 0,02 

UHpKOHHil M 

HeM36e}SHhie 

npMMecM ' - ocTaji.bHoe . 

a cTpyKTypa cnjiasa xapaKTepwoyeTcs c^-TBepZ;biM pacTBOpoM umdkq- 
HHfl, c paBHOMepHo pacnpe.AeJieHHbiMM b rbm -qacTMuaMM ^Nb-^cisw pciSMe- 
poM He eojiee 0,1 mkm, c coziepmHMeM b Heii hmoOmh 60-95%, a TSKme 
Mo^eT BonojiHMTejibHo CQTTep.H^:ciTb uacTMUfai MHTepMeTaJiJiMflOB Zr-Fe-Nb pas- 
MepoM He Sojiee 0,3 iaku. 

B cnjiaBe npH cooTHOuieHMM KOMnoHen'roB, b Mace. %: 

hho6m^ 0,5-3,0 

;KBJie30 0,005 - 0,02 

KMCJiopofl 0,03 - 0,12 

yrjiepofl 0,001 - 0,02 

KpeMHMii 0,002 - 0,02 

HMKeJib. 0,003 - 0,02 

HeiisGe^KHue 

npMMecH - ocrajibHoe, 

CTpyKTypa cnjiasa xapaKTepM-syeTcs o(-TBepnHM pacTBopoM c pasHO- 
MepHo pacnpeflejieEHbiMM b rbm qacTHuaMM paBHOBecHOH |}Nb-(|)a3bi c co- 
fiepjKaHweM b Heil HHo6Mfi 7-5-95%., paswepoM He dojiee 0,1 mkm. 

B cnjiaBe npw cooTKomeHMM p:oMiiOHeHTOB b Mace. %: 

HMOOMfl 0,5 - 3,0 

jKejieso 0,02 - 0, 5 

KHCJiopofl 0,03 - 0,12 
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yrjiepoji 0,00i -0,02 

KpeMKHH 0,002 -- C,OS 

HHKe Jib 0,003 - 0,02 

UMpKOHHH M 

HeM35e^bie 

npMMecM - ccTajibHoe, 

cooTHOiiieKHe :r^BJie3a :< HvioOntO cocTaBJi>jeT 0,05-0,2, a cTpyKTypa 
cnjiasa xapaKTepMsyeTCH :'v-TBepAbiM pacTBopoM, c paBHOMepHO pacnpefle- 
jieHHbiMH B HBM HacTMuaMyi ^Nb-ipasbi 0 coiiepmHMeM B HeM hmoShm 60-95% 
M uacTHuaMM MHTepMeTajiJiMsoB Zr-Fe-Nb paswepoM ne Oojiee 0,3 mkm. 

B enjiase npM cooTHouieHMM KOMnone htob b ^laec. %: 

FMCJlOpOR 

yriiepoji 

KpeMHMfl 
UMpKOHHJ? M 

HeMSoeji^Hbie 

npMMeci'i - ocTajibHoe, 

a CTpyKTypa cnjiaBa xapaKTepMsyeTCH o^-TBepi!hiM pacTBOpoM, yn~ 

pO^irieHHivM KMCJIOpOnOM, B KOTOpOM p>fl5HOMepHO paCIJpe/ie JiBHbl ^aCTHUbi 

paBHOBecHO>! pNb-Ojasbi pasMepoM ne oojiee 0,1 mkm c coflep^KaHHeM b nen 
75-95% hmo6mh. CTpyKTypa MO/i^eT TaK:^e aonojiHMTe JibHo coflepjKaTL qacTM- 
Ubi MHTepMeTaJiJiHi?OB Zr-Fe-Nb paBMepow ne oojiee 0,3 mkm. 

lipe/iJio^fieHKbiM XMMH^ecKMM cocTaE cn.naBa m najivmvie b ero cTpyK- 
Type f Nb-4a3bi pasMepoM He Gojiee 0,1 mkm c coflep}i<aKMeM b Hei4 75-95% 
HHodHH ooeoneqMBaeT cosaaHMe paBHOBecHOM h BbicoKOSHcnepcHOH cTpyK- 

TypbL UTO CnOCOOCTEyeT yBeJiHMePIMKO CTaOHJIbHOCT/I CBOHCTB HZvfleJIMM, 

ocoOeHHo Koppo3HOHHOM CTOHKOCTM M iLiiacTMUHOCTw, B npouecce sKcnjiya- 
TaiiHM. 

PlojiMqecTBO Hi40(5MH 75-95% 3 ^Nb maBe ooecne^MBaeT ee pasHo- 
BecHocTb M flMcnepcHOCTb Menee 0,1 mkm. TaKcu^ CTpyKTypa oOecneqiiBaeT 
MaTepnajiy BbicoKMe KopposHOHHyK) CTOyiKocTb b BbicoKOTexMnepaTypHOM BOT^e 
M riJiacTMqHOCTb. yqMTbfBaa, mto KopposHOHHaa ctomkoctb HSJineTCH 

OCKOBHOfi SKCnJiyaTaUMOHHOM XapaKTepHCTMKOil UHPxKOHMeEblX ViSRejlWA, 

McnojibByeMyx b avKTHBHOw aoKe HzjepHbix peaKTopoE, cTpyKTypa cnjiasa, 
coaep^Kaiuasi ^Hb-c^sy paBHOBecHoro oocTaBa, oOecneuMBaeT roTOBbiM m3~ 
fleJIMHM BWCOKMe KOppOSMOHHbfe xapaKTepMCTMKM B BHCOKOTeMnepaTypHOfi 



BbiOop cooTKomeHMH mjiesa k hmoGmio Menee 0,2 iiosBO.?iseT ooecne- 
qMTb flonojiHMTejibHoe BbaejieHMe qacTMU /toejiesocosepjsaiiU'ix Wx4TeprvieTajiJiM- 
flOBa Zr-Fe-Nb pasMepoM hie Ccnee 0,3 mkm, pasHOMepHo paciipeaeJieHHbK 
B o6-TEepziGM pacTBope, qTO cnocoScTByeT yBejiMMeHHK3 npo^-iHOCTHhix xa- 
paKTepHCTMK B npouecce SKcriJiyaTauMM HBflejiMi^. Kpowe Toro, 
npMcyTCTBwe b CTpyKType cn.iiaBa MHTepMeTajiJiHjicB Zr-Fe-Nb cnocoocTBy- 
eT noBbimeHPiKD conpoTMBJieHHH criJiaBa HoayjiHpHOPi KopposMH b ycJioBMHX 
KMneHWH, conpoBCj+maiomeees yTOHeKMeM CTeK.KH m rMiip^ipoBaHHeM ooojiom- 
KM, a TaK5se oGpasoEaKMeM tojictbix OKHCHbix n.tteHO.K, c-HMiKapJUMx TeiiJion- 

pOBOflHOCTb 060JI0«KM. EpMCyTCTBHe E CTpjTKType CnJiaEa MHTepMeT-aJlJiMflOB 

Zr-Fe-Nb, cmmB.eT ckjiohhoctb MaTepMa.!ia k Kosy-napHoft KopposMM b 
1,5-2 pasa. 

npM yBeJiM^eHMM cooTKOoieHMH mjiesa k hhoGmk? Bfaime 0,2 He Bhi^ep- 
jmBaeTCH cocTaB Nb-dbasbi, t. e. KOJiH^ecTEO hmoGmh B^Nb-Q'-ase yueHh- 
maeTca, m KaK cjieacTBMe aToro yMeHbrnae-TCfl CTadMJibHoeTb riopposHOHHbix 

CBO^iCTB. 

ysejiMqeHMe coflepmHMS KMCJiopofla e cnjiaEe noBumaeT conpoTMBJie- 
rii-ie nojisy^ecTH m pajmaixiAoimoMy: pocTy npM paoo-mx TeMiiepaTypax ■ b 
2,5-6 pas. Bo.iiee BbicoKo.e conpOTMB./ienHe nojisy-iecTW coxpaHiieTOfi he*" 
HeftTpoKHQM nojie. Kpowe Toro, npHcyTCTBMe piMCJioposa cTaGMi-MowpyeT 
KOppoBMOHHyio CTOwKOCTb H ziejiaeT ee Menee saBHCMMoK ot pe;KMMOB rops- 
^-lei'i o6pa6oTKH m TepMooOpaOoTKM. IIpM stom nosbiiiias'JTCH m cTaoMJiMSMpy- 
KDTCii Koppo3MQHHbie M npo^HocTHye xapaKTepMCTMKM en.naBa ;-ia eqe-T jm- 
po^HeHHS oL-TBepfloro pacTBopa kmcjiopo^om. 

2.Efl Jiyymero noHMMaHMS yisoGpeTeHMfl HMme npMBejnjeHDi praHKpeTHbie 
npMMepbi ero BunojiHeKHH. 

npMMep 1. 

M3 MaTepMBJia no M3o6peTeHHK) Shjim KsroTOB-ieKb! cjihtkm MeTosoM 
BaKyyMHO-^tyroBoii njiasra- yKasanHbie cjimtkm 6bi.2M nosBeprHj/Tb! riojiHOMy 
nepeflejiy, HMHTMpymiewy MsroTOB^efiMe nojiy(i)a6pMKaTOB , a MMenHO ropH- 
qeft flec[)opMaimM (KOBKe, npoKa-iKe) , ^ -saKa.iKe, npeccoBaHi-iw b BepxHeM 
qacTiioC~o<5JiacTH m xrajiee xojiojinOMy iiepeaejiy c npc^Me}fKyToqHbiMM c^d-oTJici'i- 
raK-iw, qTO iioBBOJiHeT nojiyJHTL CTpyKTypy c HeoGxcrrMMbiM naOopoM -^as, 

nOBbimaiOlUHX KOppOSMOHHyiO CTOI^KOCTb Vi npoqHOCTb, OCHOBPiaS flOJIH KOTO- 

pux naflaeT na ^Ub-iias-y pasMepoM He oojiee 0,1 mkm e coflepjKaHHeM e 
HBH 75-95% hhoOma. 

M3o6peTeHMe HJiJiKDCTpMpyeTCH npwMepaMH, npMBeseHHbiMM b tsSji. 
1,2,3. B TaSji. 1 flaHbi cocTaBbi cnjiasoB no H3o6peTeHHK) n npoTOTMny. B 



T&Qji. 2 np'ABeneHu xapafCTepMCTMKH ^Nij-l)a3bi. B Taoji. 3 npeiicTaBjjeHb! 
CBOyiCTsa 3TMV cnjiaEOB. CnjiaB no npoTOTMny MsrcraBJU'iBajica no TexHo- 
jiorwH, sasBJieKHOi^i B naTeHTe. 

TaOJiMua 1 
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0,5 i 


0,005i 


0,15 


! 0,04 i 


0,1 


i 0,02 


1 ynpoqHeHKbii^ Og 


» 
! 


! 






i ! 




i 

i 


b(-TE. p-p, ^ Nb- 


1 


1 


i 




1 1 




i 


i ^.33. 


! 


0,4 ! 

i 


0,0041 

I 
I 


0,02 


1 0,01 i 

i ! 


0,01 


i 0,008 


i ol-'-^B. p-p 


• S i 


0,8 ! 


0, 005 i 


0,1 


1 0,001 i 


0,005 


i 

i - 


I 

i oL-'Vh. p-p. 


npoTOTMn i 


\ 


1 




1 i 




i 

! 


jBTopasT (J)a3a 
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Ta6iiML>a 2 



NN jXapaKTepMCTMKa '-lacTMU BNb-ipasbi b MaTepMajie roTOEoro MSiiejiMH 



o6pa3- i 





Vfi lyf p r-j u Q O T Ml T 


! t'PiC C T OH H MP- y^'V V 


} Oo ne^D'cPHMe Nh b --Jclo- 
i Tiiiiax ^^Nb-$a8 bi, X 


1 i 






1 per 


-2 1 


0,05 


j 0,12-0,15 


i 90 


3 i 


0,08 


1 0,12--0,1? . 


i • 85 


4 1 


0,06 


1 0,12-0,15 • 


I 85 


5 i 


0,06 


1 0,12-0,17'' 


1 . . 80 


6 i 


0,03 


i 0,18-0,20 


! 75 


7 1 

8 i 









Ta6jiMiJ,a..3 



NN jCKonooTb nojisy- j npMBec b Bonfi aETQK.^aBa j Be^opMauMH paaMauMOHKorc 

oGpas- i'-iecTH, 0"=lOQMriainpi'f TewnepaType 850*^0, ! pocTa lwm QjiKSKce ■ 

UOB 'npH 350^1, UasjieHMM 168 a'PM^.sa i 5,4.10 m" (E>0,1 mB) 

13000 q. , MT/jlM^ 1 % 

I i ! . 



1,50-1,70 
1,10-1,30 

0,40-0,45 
0,70-0,80 
0,85-0,95 
1,5 -1,70 
2,00-2,20 
1,75-1,9 



I ^ i 

1 i 3,3. 10 "'^ i 35-40 

2 i 2,0. 10 i 40-45 

3 1 6,0. 10 ! 35-40 
.4 i 9,0. 10 ~? j 35-40 

5 i 7,0. 10 i 37-42 

6 I 1,8. 10 i 45-50 

7 i 7,0. 10 i 55-75 

8 i 4,5. 10 ""^ i 50-65 



KaK BMflHO M3 npMBefleHHbix npMMepoB, npM coflep}itaHMM hmoOmh HH}Ke 
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0,5 uacc.X (npMMep 7) BbwejjeKMs pNb-(|)a3b! He HSiOJiiosaeTcs , u-to cTpi-i- 
naTejibHO c-KasbiBaeTcs na KopposMOKHoi* CToftKocTH cnjiaBa. TaK npHsec 
oOpasua 3 soTie aBTOK.JiaBa cocTasMJi 65-75 ur/m^, EMecTo 35-50 mf/^m' 
jj,jrn cnjiasoB c fNb-teoM. Kr)om Toro Ha KopposHOHKbie csoHCTBa bjim-- 
HeT pasMep qacTMu jnh-i^asH, paccTOHHHe MejKsy kmmm, o6:beMKaa sojih 
uacTMU, a rjiaBHoe co/iep^itaHMe b hhx hmoGhh. HaMGojiee 6jiaronpHHTPubiMii 
c TO'-iKH speKMH coqeTaHMS CBOMCTB SBJiHKDTC;^ cocTaBbi cnjiaBOB uo npMMe- 
paM 1,2,3,4,5,6. B cnjiaBax no ripMMepaM 1 m 2 cTpyKTypa cosep.^tii'iT 
-TBepubn^. pacTBOp c BbaejieHMSMH Nb-spgisb!, paawepoM He 6ojiee 0,05 

MKM W C0 7Tep}KaHHeM B iiePi KH06i4H 85-90%, qTO COOTBeTCTByeT pasHO- 

BecHOMy cocTasy Nb-fpasb!, KopposMOHHas OTOMKocTb stmx ciiJiasoB bu- 
ioe, qew y cnjiasa c sanpeLfejiBKbiMi-i sHaqeHS^HiviM hmooms m ^K^jiesa ( npMMep 
.7) M npOTGTMna CnpMMep 8). 

CnjiaBU no npHwepaM 3 'a 4 zjonojiKHTejibHO co^epJKaT miTepbAeTe.JiJiv\- 
jm Zr-Fe-Nb (npMMep 3 c cQOTHomeHneM mejiesa k hhoChjq paBHbi.M 0,2 ; 
npwMep 4 c cooTKomeHMew jsejiesa k hhoSmjo - 0,05), KOTopbie /{onojiKM- 
Te.jibHO ynpoqHHKDT MaTpHij^y criJiaE-a, noBbiuiaa npM 3tom Ke TOJihKO pcoppo- 

3H0HHL-ie C30f4CT3a, OCOdeHHO eonpOTMBJieHHe HO^yJISpKOi^ KOPPOSMM, HO H 

conpoTMBJieHMe nojisyqecxM m ^tesiiopMauMM pannauMOHHoro pocTa (TaSjiMua 
3) . ■ ' 

CrLiias no npMMepy 5 ji,oiiojiKMTeJU>HO coflepjaiT noBbiuieHHoe (0,2 
Mace. %) KOJii-rqecTBO PtMCJiopoaa, m'o iioBbiinaeT conpoTHBJieHMe nojiayqecTM 
M paBHaiiMOHHOMy pocry, cTaOMJiHSHpyeT KopposMOHHyfo CToaKOCTb, sa 
cqeT ynpoqHeHMs ti-MaTpMUbi ( Taojmua 3). 

CnjiaB no .npMMepy 6, conepmn: noBbimeHHoe Ko.jmqecTBo KidcjiovoiXB. 
M MMHMMajibHoe sHaqeHMe no hmoOmio, sto npnEO^MT k CHUjmHvm KOjinqecT- 
Ba 0Nb-(|)a3b! b cTpyKType, oflHaKo M.3-3a Toro, qio qacTMUbi ^Nb-tiasbi 
oqeHb ^McnepcHbie (0,03 mkm) m paBKOBecHoro cocTasa (75% KModMa) , a 
• ot-T3. pacTBOp ynpoqHefi KMCJioporioM, xapaKTepMCTMKM sToro ciiJia- 
Ba Hfcixoa;=:TCH B flonycTHMbix npe^ejiax. no aKcnjiyaTauMOHHbLM TpeSoBaHMfiM. 
CTpyKTypa .MaTepnajia, kotophm MOJseT Qbvrb nojiyyen ms cn.naBa no npoTO- 

THny, He IipMBOflHTCH. BepOHTHO B HaHHO^ CTpyKType COCTaB BTOPOM (|)cl3bl 

HepasHOBecHbia. nposTowy cBoficTBa MaTepwajia kb cnjiaBa no npoTOTuny 
ycTyiiaioT CBoacTBaM npesJiojKeHHoro MaTepwafla. 

ynpoqHeHne o^-TB. pacTBopa KMOJiopoflOM ^onojiHHTejibHo noBuniaeT 
npoqHocTb, conpoTMBJieHMe nojiayqecTM h CTaOnJiMSHpyeT KopposMOHHyio 

CTOftKOCTb. 

TaKHM oOpasoM, Mcnojib30BaHHe npefljiaraeMoro cnjiaBa nosEOJiHeT 
nojiymTb HsaejiMe c omopomo\^ cTpyKTypoii m MejiKOflHcnepcHbiM m paBKO- 
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MepHhiM paciTpeAeJieHjieivi e RePi qacTMU pNb-iljasbi pasHOBecHorc cocTaBa. B 
peayjibTaTe oopMHpoBaHMH TaKOM CTpyKTyphi MaTepnaji MsjiejiMH MMeeT 
BbicoKoe coripOTMBJieHMe kopposhm, paTTHauHOHHOiviy pocTv m nojisy^ecTM. 
IIpMcyTCTBMe B CTpyKType cn.naBa MKTepMeTajiJiM/ioB Zr-Nb-Fe m naJiMMHe 
jKejiesa vi hmoohh e .j>^-TBepTFONi pacTBOpe criocoOcTByeT noBbiiiieHMio conpo- 
TMBJieHMii cnjiaBa nojisy-iecTM m paziMciUHOHHOMy pocTy. 

IIpOhibSUJieHHa^J npMMeHMMCX^Tb. 

HaMuo.nee orp?$eKTMBnO HacTo^iyee MBoopeTeHiie tAOirieT ObiTb upMMeHe- 

HO ZSJIH HSrOTOBJieRMH P'BBeJIMM, MCnOJIbSyeMblX B aKTMRHOH oOHe aTOMHblX 

peaKTcpoB. KpOMe toi'o, yimBanUwA MaTepnaji mo^kbt obiTb HcnojiLSOsapua. 
xi/iUW-iecKoPi npoMbimjieHKocTM, b mbzipiuMHCkoh npOMbim.MeHHocTM m apyrnx 

OOJiaCTHX TeXHMKH, Ffle TpeOyiQTCH EblCOKaH TOppOSMOHHaH CTOiJlKOCTb, • 

njiacTMUHOcTb. conpoTMB^eHMe paspyineHMio m BHCOKa:^ pajiMauMOHKaH ctom- 

KOCTb. 



$opMyjia MsoOpeTeRH^i 



1. CnJiaB Ha OCKOBe UMDKOHMH UJIH SJiejMeHTOB aKTMBHOM SOHbf aTOM- 

Hii^x peaKTopoB, coflepjicamMM hmoGmm, .^.ejieso, KMCJiopoji, yrjiepofl, KpeM- 
Him M HUKSJih, M xapaKTepMsyioiuMMCfl CTpyKTypoM, coflep^KameM oC'-TBepzibift 

paCTBOp UMPKOHMH, OTJIM^3K3IUMMCH TBM, UTQ CHJiaB COflepjKMT KCMnOHeHTbl B 

cjieziyK3meM cooTHouieHMH, b Macc.%: 



khoSkm 


0,5 


3,0 


Aejieso 


0,005 - 


0,5 


KMCJiopo;^ 


0,03 - 


0,2 


yrjiepofl 


0,001 - 


0,04 




0,002 - 


0,1 


HMKeJIL 


0,003 - 


0,02 


UMPKOHMM M 






HeM36e.^Hbie 






npMMecH 


- ocTajibHoe 



a cTpyKTypa cnjiasa floncjiHMTejiLHo coaep^KPiT qacTPmbi pNb-|)a3bi paswepoM 
Ke Sojiee 0,1 wkm g coziep^KaHMeM b hgm kmookh "50- 95%. 

2. CnjiaB no ii.l, OTJiM^aioiimMCH TeM, mto cnjias coaepjKMT KOMno- 
HenTbi B cjieflyfOiueM cooTHomeHKM , b Macc.%: 

kmoOmm 0,5-3,0 
jKeJieso 0,005 ~ 0,02 

racjiopofl 0,03 - 0,12 

ypjiepoA 0,001 - 0,02 

KpeMHMM 0,002 "0,02 

HMKejib 0,003 - 0,02 

UMpKCHMM M 

npMMecM - ocTajiLHoe, 

a cTpvKTypa cnjiasa coaep^MT ^lacTMUbi ^Nb-i|)a3bi c coaep^^aHMeM b 
Hew KMOOMH 75- 95%. 

3. CnjiaB no n.l, OTJiMMaHDiUHMCH TeM, ^to cnJiaB coflep.YJWT komdo- 
HCHTbi B cjiejiyfoiueM cooTHome.HMM B Macc.%: 



hmo6mm 


0,5 


- 3,0 


jKejieso 


0,02 


- 0,5 


KMCJIOpOJI 


0,03 


- 0,12 


yrjiepofl 


0,001 


- 0,02 


KpeMHMM 


0,002 


- 0,02 


HMKeJU) 


0,003 


- 0,02 


UMpkOHMH H 







npMMecM - ocTanb Hoe, 

npM cooTKomeHMM ..Y.ejiesa k hmooito 0,05- 0,2, a cTpyKTvpa cnjiaEa 
sonojiKiiTeJiLKO coflepjKMT qacTHUbi MHTepMeTajiJiMaoE Zr-Fe-Nb. 

4. CnjiaE no n. l, OTjmqaioiUMMCH tbm, ^to- cnjiaB coztep^iiMT komro- 



B cjiecyioiiieM 


COOTHOmeHMM 


E Mace 


hho6mh 


0,5 


3,0 


jK.ejiesc 


0,005 


0., 5 


KMCJIOPCZI 


0,1 


0,2 


yrjiepoz? 


0,001 


0,02 ■ 


KpeiMHHH 


0,002 


0,1 


HMKeJIb 


0,003 


0,02 


UMpKOHPlM H 












npMMecM 


ocTanbHoe, 



a CTpyKTypa cnjiasa cosepjKMT jiNb-sasy c cojxep^sBHV.eM b ksm kmoOmh 
75-95% M t>(.~TBepabiM pacTBOp, vnpoqHeHHbiM KPicJiopozioM. 

5. Cnjias no n. 1,3, OTJiMqa^ouiPiMCH TOiM, "qTO ero cTpyKTypa xa- 
paKTepHsye-Tcs oC-tbspjium pacTBOpOM c paBHOMepno pacnpeziejieHHbiMM b 
Heu qacTPiuaMH ^Nb-$a3bi pasMepoM ne oojiee 0,1 mkm c co2ep2icaHMeM e 
HeM 60- 95% hmoOmh m jionojiHHTejiLHo coaepjitHT ^lacTMiibi MHTepMeTajioaMj^os 
Zr-Fe-Nb pasMepoM-^Ke Sojiee 0,3 mkm. 

6. CnjiaB no n. 2, OTJiMqaioiu^iHCH tbm, ^to CTpvKTypa xapaKTepM- 
syeTCH ^-TsepjibiM pacTBopoM c pasHOMepHO pacnpe^ejieHHfaMM b hsm qac- 
TiAixaiAii pNb-(|)a3bi c . Gojiep:^aKMeM b neii 75-95% hmoOmh ii'pasMepoM ne 
Qojiee 0,1 mkm. 

7. Cnjias no n.4, OTJiM^ajcniMMC^ tgm, ^to CTpyKTypa xapaKTepMsy- 
eTCH oC-TBepsH^ri pa£:TBopoM,ynpo^HeHHbLM kmcjiopottom, c paBHOMepHo pacn- 
peziejieHHbiMM b neM qacTMuaNdM ^iNb-Qasbi c co7^ep}l^aHHeM b Hen ^7:^-95% 
HMOOMH M pasMepOM He Oojies 0,1 ukm. 

8. CnjiaB no n.4, OTJiMqaHDniMiicH TeM, ^to CTpyKTypa xapaKTepMsy- 
eTCH o^-TBepflbiM pacTBopoM, ynpoMKeHHbiM PCHCJiopoflOM , c paBHOMepHO pac- 
npefle./ieHHbiM>i b hbm qacTimaMM ^Nb-(|)a3bi c coflepjJcaHneM - b ueii ?^d^9b7^ 
hmoGmh m pasMepoM ne Sojiee 0,1 mkm m aonojiHMTejibHO co^tepmMT MHTep- 
MeTajuiMflbi Zr-Fe-Nb pasMepoM ne Oojiee 0,3 mkm. 



PE^EPAT 



Cnjias Ha ocHOEe iimpkohmh npeflHasHaqen jtjih npMMeHeHHH b. Ka- 
qecTBe KOHCTpyp-JwoHHoro waTepwajia aKTMBHoii souu aTOMHbix peaKTopos. 
HaM6ojiee 3(|)$eKTHBH0 stot MaTepwaji Moxai Ouih McnojibsoBaH ajih msfo- 
TOBJieHMH TOHKocTeHHUx TpyG fljifl oGojio^ieK TB3JI0B, Tpyd TeXKOJIOrM- 

^leCKHX KBHaJIOB H JipyFHX KOHCTpyKUHOHHblX M3fleJIHft EKTMBHOii 30HhI SlRSp- 

HbK peaKTopoB, a TaKJtse b XHMMqecKOM, weflMUWHCKOM npoMbiniJieHHocTHx m 

flPSTTHX OGJiaCTHX TeXHHKM, TRe TpeOyeTCH BUCOKMe KOpp03MOKKafl CTOii- 

KocTb, npoifflocTb, conpoTHBJieHHe paspjnueHMK), paflMauMOHHaa CTOiiKOCTb. 
CnJiaB Ha ocHose uhpkohmh coflepjKMT b Mace. %: HMo6Mfi 0,5-3,0, ^^ejieso 
0,005-0,5, KHCJiopofl 0,03-0,2, yrjiepoii 0,00-0,04, KpewiHm 0,002-0,1, 
HHKejib 0,003-0,02, awpKOHMfi - ocTajibHoe, npH 3tom CTpyKTypa cnjiaBa 
xapaKTepHsyeTCH /.-^-TBepflbiM pacTEopoM u ijacTimaMM pNb-(i)a3u pasMepoM 
He 6ojiee 0,1 mkm c coaepjKBHHeM b HejS hhoCmh 60-95%. CnjiaB TaKJKe mo- 
jtceT flonojiHMTejibHo coaep^KBTb qacTMiibi WHTepMeTajiJiMflOB Zr-Fe-Nb, npw 
cooTHomeHMM jKejiesa k hmoSmkd 0,05-0,2. CTpyKTypa cnjiaBa Moxei TBKJKe 

XapaKTepMSOBaTbCH . o^-TBepZIblM paCTBOpOM, ynpOUHeHHbIM KMCJlOpOflOM, 
qaCTHUEMM pNb-gE)a3bI M MO.YBT TaKJKB J^OnOJIHMTeJIbHO COMeVK&Th qacTMUw 

MHTepweTajiJiMZiQE Zr-Fe-Nb pas.MepoM He Gojiee 0,3 mkm. MaTepwaji oSjia- 

flaeT BHCOKHMH npoqHOCTHHMH M KOppOSMOHHbIMM XapaKTeDMCTHKaMM B BORB 

M B cpefle BOflflKoro napa, a TaK}r^ bbicokjim conpoTMBJieHMejvi pasHauMOH- 
HOMy pocTy M nojisyqecTM. 3 TaCji. 
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